Novel Teaching Point•In patients with suspected IE of a surgical prosthesis implanted for repair of congenital heart disease, nuclear imaging may play an important role in the diagnosis by improving sensitivity of echocardiography alone.

Case Description {#sec1}
================

An 18-year-old man presented to the University of Ottawa's emergency department with a 4-day history of fevers, chills, and rigors. He had a history of congenital heart disease and was born with d-transposition of the great vessels (d-TGA), ventricular septal defect (VSD), and right ventricular outflow tract (RVOT) obstruction. On his first day of life, he underwent the Rastelli procedure, involving implantation of a right ventricular to pulmonary artery (RV-PA) conduit to bypass the RVOT obstruction. In 2008, he was diagnosed with antineutrophil cytoplasmic antibody--associated systemic vasculitis with rapidly progressive glomerulonephritis resulting in stage III chronic kidney disease. His vasculitis has since remained quiescent with chronic azathioprine therapy for immunosuppression. He had no history of intravenous drug use or other high-risk behaviours.

On presentation, the patient was hypotensive, tachycardic, and febrile. He had normal neurological examination results. His precordial examination revealed a loud S2 and a III/VI crescendo-decrescendo systolic murmur heard loudest at his left upper sternal border with no radiation. He had normal dentition. In the emergency department, he underwent chest radiography and urine microscopy testing. The results were normal, and the patient was empirically administered vancomycin and piperacillin-tazobactam. On the first day of admission, his blood cultures returned positive for methicillin-sensitive Staphylococcus aureus, and his antibiotic choice was narrowed to intravenous cloxacillin. He then underwent transthoracic echocardiography (TTE) to assess for infective endocarditis (IE) as a source for his bacteremia, and no vegetations were seen on his native valves or his RV-PA conduit in long-axis view ([Fig. 1](#fig1){ref-type="fig"}). On day 5 of admission, computed tomography scans of his head, abdomen, and pelvis were obtained and did not reveal any source of infection. Repeat blood cultures were persistently positive, and because suspicion for endocarditis remained high, he was referred for a fludeoxyglucose positron emission tomography (FDG-PET) scan. This test was chosen instead of transesophageal echocardiography (TEE) because the team believed it would be of higher diagnostic yield given his complex cardiac anatomy. The FDG-PET scan showed significant radiotracer uptake at the site of the RV-PA conduit, consistent with active conduit infection ([Fig. 2](#fig2){ref-type="fig"}).Figure 1Transthoracic echocardiogram showing the right ventricular to pulmonary artery (RV-PA) conduit without (L) and with (R) colour Doppler flow displaying no identifiable vegetation.Figure 2Significant radiotracer uptake at the site of the RV-PA conduit seen on positron emission tomography (PET) scan in coronal (L), sagittal (C), and transverse (R) views.

After 9 weeks of intravenous antibiotics, most of which were given in the inpatient setting, he was taken electively to the operating room for replacement of his RV-PA conduit. He was discharged to his home in stable condition after a brief admission to the cardiac surgery intensive care unit.

Discussion {#sec2}
==========

The Rastelli procedure was initially described by Rastelli and colleagues[@bib1] in 1969 and remains the procedure of choice for surgical repair of d-TGA associated with VSD and RVOT obstruction. It involves baffling of the VSD to the aorta and bypass of the RVOT using an extracardiac conduit. IE after a Rastelli operation is rare. Morris et al.[@bib2] followed a population-based registry of all patients in the state of Oregon who had congenital heart disease that was surgically repaired from 1958 to 1998, and cumulative incidence of IE at 20 years after surgery in all patients with surgically repaired d-TGA was 4%.

Although TEE plays an important role in the diagnosis of IE and is recommended by the American Heart Association and American College of Cardiology in patients who have persistently positive blood cultures despite negative TTE results,[@bib3] nuclear medicine technology (NMT) remains an important alternative diagnostic tool for clinicians to consider in this case. NMT can aid in the diagnosis of IE when echocardiography is inconclusive and has been shown to have high sensitivity for detecting IE in the setting of congenital heart disease.[@bib4] In a recent meta-analysis, FDG-PET improved the diagnostic sensitivity of prosthetic valve IE to greater than 80% when used as an adjunct to echocardiography,[@bib5] and in a cohort of 39 patients with suspected infected cardiac prosthesis despite an inconclusive TEE, FDG-PET definitively diagnosed 14 patients.[@bib6] In addition, recent data have led the European Society of Cardiology to recommend the use of PET imaging in the diagnosis of prosthetic valve endocarditis.[@bib7] However, it should be noted that the diagnostic sensitivity of NMT can be affected by the adequate preparation of the patient before the image is acquired and the methodology used for image interpretation,[@bib8] and currently no guidelines exist outlining criteria for either of these 2 factors.

Conclusion {#sec3}
==========

To our knowledge, we present the first case report of a patient with previous RV-PA conduit placement who was immunosuppressed and subsequently developed IE. His diagnosis was eventually confirmed using NMT. As is true for valvular endocarditis, a negative TTE should never be used to definitively rule out infection of an implanted conduit, and further diagnostic modalities such as TEE may be necessary to confirm the diagnosis. NMT also should be considered as a method of improving diagnostic sensitivity in this population by improving sensitivity of echocardiography alone.
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